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ABSTRACT: The proposed method for zirconium determination in an alloy 43 based 

‘on the formation by zirconiun of 2 colored complex with xylenol oranges This , 

_ method permits the determination of 0.02% zirconium in niobium and other metals 
(with a 10% error). A 100-300 mg ganole of niobium was digested on a hot plate 
vy a mixture of 0.3<1e0 gi anmoniun sulfate with 3 mL of concentrated sulfuric 
acid. ‘This was followed by the addition of O«l-0.2 mi of 30;5 hydrogen peroxide, 
dilution with waver, cooling, and pringing the volume to 100 tLe Of this, two 
aliquots containing not over 50 micrograms girconium were placed in 50 ml volumet- 
ric flasks and diluted to the 20 ml mark with 1-normal sulfuric acid. To one 
of the flasks were then added O62 ml of 2 0.09 moler soluticn of trilon to prevent 
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of werlenol orange (the proper acidity of Ok normality is essential). The contents 
of bhe flask ucre nox qdiubed with water to the mark and allowed to stand for 15- 
20 wninutos. The ontical density was dotermined on a PEK-N-$7 spoctrophotomater at | 
a wavelength of 536. ‘The color remained stable for i long time. ‘The mothod was 
¢ girconum in uranium, 
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15-1957 ~3--2614 
Translation from: Referativnyy shurna] Geclcogiya,. 1957, Nr 3. 
p 8 (USSR) 


AUTHOR: Nezimov,.VeNe. 

TITLE: The Stratigraphic Extent of the Lower Kazar.' Subgreup 
in Eastern Tatariya (0 stratigraficheskom ob" yeme nizh- 
nekazanskogo pod yarusa v vostochncy Tatar:i) 


PERIODICAL: Izv. Kazansk. fil. AN SSSR ser. geci. n., 1955, 
Nr 3, pp 80-84 


ABSTRACT: The lower Kazan' deposits are suibdiviced into two 
horizons: the lower and upper Spiriferal. Rooks with 
Pseudomonotis garforthensis King. ars fcund both in the 
floor rocks of the lower Spiriferal horizon (Elabuga-Izh 
River) and in the floor rocks of the upper Spiriferal 
horizon (near the mouth of the Vyatka River). By 
takin these distinct horizons as being of the same age, 
some investigators have produced incorrect stratigraphic 
diagrams in which the thiclkmess of the lower Kazan' 
d¢posits has been shown to be less than it actually is 
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The Stratigraphic Extent of the Lower Kazan? Subgroup in Eastern 


Tatary (Cont.) . 
in this area. Toward the east and norta the limestone roof 


rocks of the lower Kazan' | subgroup give way to clastic 
variegated rocks, which different geologists erroneously refer 


to the Belebeyevskaya svita (series) o B. K. L 


“noof" rocks Incor- 
d not to the 


Editor's note: The author uses the term 
rectly, applying it to the upper part of 4 bed an 
overlying deposit. 
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Slevatinaktl, Doklady Akad, Neuk 9.8.9.8, €5, €48- 
41849) (ta Russian). 
gresence of electrons and ghotane {a narrue ahowers 
kas been observed in a previous work (Kuchal end Raseatal, 
Ooulaty Aksd, Nauk 3,3,5,2, 60, 1523(5644)). However, slace 


thw concluatone were based mainly on a serten of two-garticle 
colne tlences, several objections aa lo the adequacy of the 
tialtuat grovont theainelves. Nenkign cactue euwers, the 
effect ubserved cuuld be pruduced by cutrelated gatre, on 

the basis uf Uerestotshil's calculations (J. Physics U.S.5.R. 


| @, 107(5@45)), Allmhantan et a) (2, Physics U,S.5.8. 9, 175 
1. (1G4S)) Nave estimated that the gussible cule of pairs war 
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where qo - oscillation amplitude of tne moncompen- 


sated space charge along a unit path length wf tne 
beam, c_ - total space charge of the piimaic Lonc per 
unit path length, d - half-width of the beam, OL 

is obtained from Fig. 6a using the relation 


d= d,+2(/— I). 


Finally the author discusses the influence of the 
residual gas pressure on the degree of decompensation 
of the space charge and shows that it depends on the 
ratio of the rate of electron production in the team 


to the rate of change of tne concentratii: or vast 
fons in the beam. This relition 
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a PH TG 


for tons of 30 to 40 kev of enercy the eleetoit 
intensities decrease witn the inereuse of 6 13 
the "starting" potentials in the beam 


i = 
<j] * 10°? mm Hg) do not exceed 59 te 1L9d 
200 v tne flelds turn out to be 
{independent on pressure, M.S. Lofte ut 
Zrarinov discussed the work din det 
figures; and & references, 7 Sovitle B 
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AUTHOR: ‘Nezlin, M. V. 


TITLE: Electrostatic instability of an intense electron beam in 
plasma 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 41, 
no. 4(10), 1961, 1015-1022 


TEXT; The stability of a quasineutral fast electron beam in concentrated 
plasma was studied. The experimental arrangement is shom in Fig. 2. The 
"cold" plasma was produced by a d-o gas discharge in Li vapor (W-cathode) 
with a strong magnetic field. Filter 3 in this arrangement regulated the 
plasma concentration, acting like a cooling trap for the lithium vapor. 
Measurements showed thet an electron beam passing through plesme is stable 
if the relativ@a plasma concentration ia above some “oritical” value. The 
electron current recorded on the anode aside ia nearly independent of time. 
If this "critical" concentration is not reached, the electron beam will be 
unstable. This shows up in oscillations of the electron current, at the 
anode, between practically sero and an amplitude which igsomewhat higher 
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than the average total electron current. These oscillations consiat of 
4 


relaxation oscillations with a period of about 1077 - 10°* sec, and of 


high-frequency oscillations with a period of (1-3)-107! sec. This is 
explained as follows: If the plasma concentration is below a certain 
critical value, @ virtual cathode, i. @., a self-consistent space charge 
will arise between discharge chamber and anode. This virtual cathode 
repels the electrons and causes them to fall upon the chamber walls or upon 
the filter. This process reoccura at the high frequency observed. The 
electrons are "heated" by these quick oscillations and produce more ions. 
Consequently, the concentration in the plasma rises, and as soon as the 
critical value is reached, the high-frequency oscillations cease and the 
electrons start "cooling" again. In the short period during which the 
concentration in the plasma is higher than the critical value, the electron 
beam follows its natural stable course. It is easily seen that the 

cooling of the electrons induces a new period of instability. The 


frequency at which this process reoccurs,is about 10° - 104 aec™', as hag 
been mentioned above. The critical current density corresponding to the 
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critical concentration is given by j #0.7 J, » where Je denotes the 
orit 


current density of the plasma electrons. The ties ean CG. I. Budker 

for advice, A. M. Solntsev for assistance, as well as A. V. Zharinov, M. 

S. loffe, B. B. Kadomtsev, and A. A. VYedenov for discussions and advice. 

Mention is made of V. I. Volosov (ZhTF, in print). There are 10 figures 

and 3 referencess 1 Soviet and 2 non-Soviet. The reference to the 
English-language publication reads as follows: D. Bohm. The char acteristics 

of electrical discharges in magnetic fields, N. Y., 1949. a 


SUBMITTED: April 24, 1961 


Legend to Fig. 2: (1) cathode, (2) discharge chamber, (3) filter, a 


anode, (5) rectifier. C, = C, = 100 sf, Ry = 40 ohms, ~3/C-1 (DESO-1 


oscilloscope, 2-2 (ihe yaaa ioe, HE - Nie aie field. 
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ACCESSION NR: AP4012520 3/0056/64/046/001/0036/0042 
AUTHOR: _Nezlin, M. Ve 


TITLE: Formation of a virtual cathode in an electron beam pass~ 
ing through a plasma 


SOURCE: Zhurnal eksper. 1 teoret, fiz., v. 46, no.1:, 1964, 36-42 
TOPIC TAGS: plasma, plasma beam, plasma instability, virtual ca- 


thode, cathode formation, electron energy, electron energy 
spectrum, electron beam 


ABSTRACT: A hypothesis previously advanced by the author (ZhETF, 
v. 41, 1015, 1961)--that the instability observed in an intense 
plasma beam in a strong longitudinal magnetic field is due to 
formation of a virtual cathode in the fast-electron beam--1s veri- 
fied experimentally by attempting to observe the virtual cathode 
directly in an unstable plasma beam, The test method consists 
essentially of com-~ 
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paring the energy spectrum of the electrons reflected from the vir- 
tual cathode (if it exists) with the energy spectrum of the beam 
electrons that move from the cathode to the anode. The existence of 
such a cathode is proved experimentally. The virtual cathode pro- 
duced is not steady but vanishes and reappears alternately, with 
a period of several fractions of a microsecond. During the instant 
of time when the virtual cathode exists, a considerable fraction of 
the fast electrons oscillates between the cathode and the virtual 
cathode and drifts under the influence of the electric field trans- 
versely to the magnetic field. Similar results are obtained if the 
anode is replaced by an electron reflector, so that the main arc is 
oscillating and not direct. It is concluded that the question of 
the mechanism of instability of the plasma beam relative to forma- 
tion of the virtual cathode is still open. “The author is grateful 
to M. S. Ioffe and A. V. Zharinov for useful discussions and A. M. 
Solntsev for help with the experiments." Orig. art. has: 5 figures 
and 2 formulas. 
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TITLE: On the dieorate states of @ plasna bess! and transitions tetwue then 


SOURCE: Moscow. Inatitut atomoy energii. /Doklady/ » AE-855, 1965. O diskretnykh 
sostoyaniyakh plazmennogo puchka i perekhadakh mezhdu nimi, 1-15 


. IMOPIC TAGS: plasma magnetic field interaction, plasma beam instability, plesma 
concentration, plasma instability, plasma research 


ABSTRACT: Tha present investigation ia an extension of the work on plasma bean 
instability by the senior euthor (ZHETF, 46, 36, 1964). The behavior of & plasma 


beam parueated by @ flux of primary eleotrong at conditions ‘ol = cle. wes 


pe 2, iy : j ‘| = 
investigated. Here ob = 757) and ae where fee, UG, Me, & 
are the density and velocity of primary and secondary electrons respectively. The 
effect of the primary eleotron velocity distribution on the plasma stability was 
also investigated., The experimental methods used wore dagoribed previously (see 
above reference): ‘The experimental results for the radial fon current density and 
tol yeaa oheracteristice of plasma beams at different conditions ere shown | 
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It ia concluded that the plasma is 

Q,727%, HI- 


graphically (see Fig. 1 on the Enclosure). 
characterized by three different states: State I ~Q7 Qos II - 


where Q@ is the amount of argon used in the plasma source. It was found that 


imary eleotron velooity distribution even to the point when the 


| latter bacome completely random had no effect on the stability of the pleam beam. 
|The authors thank B. ‘Lova for stimlating discussions. Orig. art. has: 
V4,5S i 


Q<Q, 
| changing the pr 


|5 grapke and 2 equations. 
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where). The ‘purpose of the work was to determine the conditions under. whic ae 
please. ‘beam yectmes unstable; as a ‘PunetLon. of such parameters ‘as the energy of 

i Pant elestrona and the mass of the ions,: azd ‘to stuiy the: electric fields and the. Bis 
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AUTHOR: Nezlin, M, V.i Sapozhnixov, G. I.j Solntsev, A. 1A. 
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ORG: none 


| TITLE: Long-wave electron oscillations in a beam-plasma_ 3vstem 


| 
lSQURCE: Moscow. Institut atornnoy energii. Doklady, IAE-932, 1965. 
Dlinnovolnovyye elektronnyye kolebaniya v sisteme puchok-plazma, 1-29 


TOPIC TAGS: electron oscillation, plasma, electron beam 


ABSTRACT: As previous experimental investigations (c.g., C. C. Cutler, Proc. TRE, 
44,61, 1956) of r-f oscillations in electron beams 
ropAPRRQVED FOR RELEASE:s Mon n : 
sea i have been conducted to ayy sary'337'2000 CIA-RDP86-00513R00113¢ 
systematic picture of the oscillations spectrum, 
nature, and excitation mechanism. A beam of 
electrons 3 emitted by W heater-type cathode 1 
(see figure) was accelerated by electrode 2 to a 

few hundred ev and traveled along a strong 
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;magnetic field, in an equipotential space, along the axis of me’al-wall cylinder 4. A 
movable anode 5 permitted adjusting the beam length within lt ~150 cm; otker 
components: 6 - measurement cable, 7 - needle probe, 8 ~ grid, R4- measurement 
resistance; hydrogen pressure, 10° ~—10°’ torr; magnetic field, 1000—50009 oe. 
Spectra of electron-current oscillations at the anode and at the probe were measured. 
A plasma was formed as a result of gas ionization by the beam, the plasma density 
being commensurate with that of the beam. The spectrum of these non-Lanymuirian 
loscillations consists of a number of harmonica whose wavelengths obey the formuta: 
A. = 2L/n (where n is the number of the harmonic and L is the beam length) and 
whose frequen ics W, are ‘ietermined bv the beam-electron velocity Vin thie way: 
Ww, KV, where Ke 2 97/,. The experiments corroborate the theory of 
longitudinal electron oscillations ina homogeneous beam-plasma system having 


limited longitudinal and transverse dimensions. Orig. art. has: 11 figures and 
20 formulas. 
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f AUTHOR: Nezling Me Vos Solntsevs Ac Me. 

ORG: ndne xX 

TITLE: Discrete states of a plasma beam and the transitions between then 
SOURCE: Zhurnal eksperimental'noy 1 teoreticheskoy fizikl, v- 49, Now 5, 

1965, 1377-1388 

TOPIC TAGS: plasma beam, electron beam, fast electron 

ABSTRACT? It was shown by the authors in earlier artioles that °« 
‘a plasma bean consisting of a cold plasma column and a fast eleo@: 
itron stream which permeates this column undergoes n transition a aaa 
4from a macroscopically steady state to a virtual cathode state |! 
“shen there 1a a decrease in the ratio of the densities of these *| 
components. The purpose of the experiments desoribed in the uA 
present artiole wag to investignte the question of the state of 
the plasma beam in the region of intermediate values of @, as 
well as to investigate the frequency epectrum of tho onoillations 
‘ocourring. in the bean in all its states and the question of the 14 
‘relationship between this spectrum and the form of the valoolty -<, 
‘distribution function of the beam eleotrons. Argon and hydrogen’; \ 
were used as the working gases in the experiments. An or if Loed © 1s: 
electrode and threes Langmuir probes were uged to measure the 82") 
frequency ‘spectrum of the osolliations: 
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A . 
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The artiole shows that the transition occurs aa the result of two i" 
jumps between three disorete states, during whioh there is a sig- 
nificant increase in the energies of the plasma partioles and the. 


spectrum is shown to conaint of a line seotion and a continuous 
sootion, With an inoreaso in oncillation frequonotes during tho “" 
transition jumps. It ie found that there 1s no significant change %.<! |’ 
in the oscillation spectrum in any of the three discrete plasma Wet 
beam states, even if, the fast electron velocity distribution func=.*. 3 
tion becomes disordered. ‘This result is of interest in connection |... 
with the question aa to whether and to what extent the plasma beam -*;. 
‘Inatability here under oonsideration 1s nssociated with the Word ine" 
ary" beam instability which occurs in the presenoo of "order" in os .' 
electron motion in a velocity space. A definite answer to this 15 
‘question requires an investigation of high-frequency elecctronio- * | 
("Langnuir") ogcillations in all three plasma beam states, and ot 
such an investigation is under way at the present time by the authorae 
The authors express their apprectntion to Aw Be MIKHAYLOVSKIY forte: 
“stimulating digoussions" and to V. PIFFL for having taken part .003)%, 
hi some of the measurements. Orig. art. hast 9 figures and 3 formulas. A 
J Md 
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TITLE: Long wave electron oscillations in a beam-plasma, system 


| ORG: none _ 


_ SOURCE: Zhurnal eksperimental 'noy i teoreticheskoy fiziki, ¥. 50, no. 2, 1966, 
349-363. ae 


; : TOPIC TAGS: electron oscillation, electron beam, plasma beem, plasma beam inter- 
, action, longitudinal magnetic field, gas lonization, gas pressure, excitation 
: spectrum 7 , 


| ABSTRACT: Long wave electron oscillations excited by an electron beam in a. 
i rarefied plesma in the presence of 2 strong longitudinal magnetic field are 
investigated experimentally. The plasma is produced as a result. of ionization 
of the gas by the beam. The gas pressure v10~> mm Hg and the plesma density is 
_ comparable with that of the beam. ‘The oscillations observed are not Lonanui yr 
_ oscillations. Their spectrum consists of a number of harmonics, the wavelengths 
| Of which (Aq) obey the relation A, = 2L/A, (n is the harmonic number and L is 


f  -card 1/2. 
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': the beam length). The frequencies @, are defined by the velocity of the been 
_@lectrons (v) and the wavelength: @, V Kav where k, = 20/2,. It is shown that 
: the excitation conditions of the oscillations and their spectral cheracteristics = 
-; are in good agreement with the theory of longitudinal electron cécillations ‘in ! 
‘an homogeneous beam-plasma system with restricted longitudinal and transverse 
demensions. The authors take the opportunity to express their appreciation to 
+ Ya. B. Faynberg for his interest in this work and for his useful comments, and 
iA. Ye. Bazhanova for providing the roots of dispersion equations with the aid 
[OF a computer. Orig. art. has: 12 figures and 6 formas. [Based on author's 
labstract] =. os ' 
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GURVICH, A.Ye.; KAPWER, R.B.; NEZLIN, R.S. 


Isolation of pure antibodies by the of antigens fired on calluloae 
and the study of their properties [with summary in English]. Bio- 
khimifa 24 no.l: 144-156 Ja-F '59, (MIRA 12:4) 


1. Institute of Biological and Medical Chemistry, Academy of Medical 
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